cal variables as possible.
In addition, the causes of the deviations of weights from the regression on other physical variables were discussed.
In order to establish the norms or standards of body measurements of the present day Japanese school children in the urban area, the heights, weights, chest girths and sitting heights of about 80,000 school children in Kyoto city have been analysed. The distributions of these four physical variables were separately examined and their characteristics were alvariables have been studied for every age group of boys and girls. The results are reported in this paper.
MATERIALS
The subjects for the investigation were school children aged 6-14 in 90 primary schools and 33 junior high schools in the central part of Kyoto city. Heights, weights, chest girths and sitting heights of these school children measured at the periodic school health examinations in April of 1966 were used as the data. Table 1 shows the number of children investigated. RESULTS a) Correlations among height, weight, chest girth and sitting height. Table 2 shows the 99% confidence intervals of the correlation coefficients among height, weight, chest girth and sitting height.
As previously reported, the distributions of weights and chest girths of our subjects were not symmetric in every age group of boys and girls, while the distributions of the logarithms of weights and chest girths were closer to normal. Accordingly, the logarithms of weights and chest girths should be used in the calculation of the correlations among the physical variables. But the changes of the correlation confficients among the physical variables due to the logarithmic transformations of weights and chest girths were practically negligible as shown in the case of 10-year-old girls where the distributions of weights and chest girths were most remarkably skewed (Table 3) . Therefore, in this study, all correlation coefficients among the physical variables were calculated without any transformation of the physical variables.
groups and between boys and girls were almost in same manner.
The maximum correlation was found in age 13 for boys and in age 11 for girls, and the correlations found in 13-and 14-year-old girls were considerably smaller than that found in boys and in girls of other age groups.
group of boys and girls. In boys, the differences of the correlation coefficients among age groups were negligible, but in girls the correlation coefficients found in age 9-11 were greater than that found in other age groups.
age group of boys and girls. In both boys and girls, the correlation increased gradually as children grew older, and the maximum correlation was found in age 11.
b) The partial correlations Because fairly large positive correlations were found between any two variables of height, weight, chest girth and sitting height, it was further examined whether the correlation between two variables was only due to the common association of these two variables with the third variable or was independent of the third variable. Table 4 shows the partial correlations between between chest girth and weight independent of height tween height and weight is partly dependent on the common association of height and weight with chest girth, but the fairly large correlation is still found in a cross section of individuals all having the same 14-year-old girls were smaller than that in boys and in girls of other age groups.
However, the degree mainly due to the reduction of the common association of height and weight with chest girth.
was relatively small. Namely, in every age group of boys and girls, the correlation between chest girth and weight is relatively independent of height, and c) The multiple regression of weight on height, chest girth and sitting height The multiple regression equations of weight on height and chest girth, the multiple cor-
In every age group of boys and girls, the prediction of weight by the regression equation
was fairly good as indicated by the large multiple correlation coefficient.
In boys over 8-yearold and in girls between 8-12 year-old especislly, variances of weights due to the regression ly smaller than that in boys and in girls of other age groups.
In girls of our study, the differences of mean height between age 12 and 13, between age 13 and 14 were very small as already reported, and it was supposed that in most girls of age 13 and 14, the adolescent spurt in height has already ended, and that these correlations are useful for indices of the physical development or maturity of a group of school children.
It is interesting to compare school children in Niigata city reported by Nagai about 20 years ago, although the range of age investigated was not the same. In boys of this study, the age in which the maximum correlation was found was 13 and was one year earlier as compared with age 14 for boys in Nagai's study. For girls, the comparison of the age having the maximum correlation was (55) impossible, because Nagai's study did not include age 11 where girls in this study showed the maximum correlation. However, the correlations found in 13-and 14-year-old girls of this study almost the same as that found in 14-15-and 15-16-year-old girls of Nagai's study, of age 6 and 7; 2) boys of age 8-11 and girls of age 8-10; 3) boys of age 12 and 13. But the correlation matrices are apparently different among these three groups and other age groups of boys and girls. Besides, the mean and the standard deviation of each i. e., heights, weights, chest girths and sitting heights, are of course different by age and by sex. Therefore, whenever the joint distribution of these four physical variables of school children is studied, it must be always kept in mind that not only the locations and the sizes but also the orientations of the concentric density ellipsoids are different in most age groups of boys and girls.
facts suggest that height and sitting height, chest girth and weight are very closely related, respectively, but height or sitting height is relatively independent of weight or chest girth; therefore, if it is necessary to present the characteristics of the physical status of school children by as few physical variables as possible, two variables, height or sitting height, and weight or chest girth should be used. Practically, the use of height and weight is most recommendable because of the accuracy and the simplicity of measurements of height and weight.
5) The prediction of weight by the regression in height and chest girth was relatively good in every age group of boys and girls. But the deviations of weight from the regression total variances of weight, and the deviations did not decrease by adding sitting height as an another independent variable in the regression equation.
It is no surprise that the prediction of weight by height, chest girth and sitting height is not perfect because weights are affected by many physical characteristics other than the four physical variables mentioned above. But the fact that the multivariate distribution of heights, weights, chest girths and sitting heights is not exactly normal, may also make it unreasonable to expect the first degree multiple regression of weight on other physical variables. Nagai had found that in the regressions of weight on height or chest girth for most age groups of students and school children, the second degree polynomial fitted his data more satisfactorily than the first degree polynomial.
